. 913
o Ha2478

Geotechnical Laboratory

™ PO Box 4339
aw 1570 Bear Creek Road
Oak Ridge TN 37830

Shaw E & |, Inc. 865/482-6497

CERTIFICATE OF ANALYSIS

Steven Trent January 19, 2003
Fluor Hanford, Inc.

825 Jadwin Avenue

Richland, Washington 99352

This is the Certificate of Analysis for the following samples:

Shaw Project ID: Eberline - Hanford
Shaw Project Number: 100846.04000000
Client Sampling Authorization Form No. F03-025

Client Sample Data Group: CH2478 D

Date Received by Lab: anuary 2, 2004
Number of Samples: One (1)

Sample Type: Soail

l. Introduction/Case Narrative

Two soil samples were received by the Shaw Geotechnical Laboratory on January 2, 2004.
Each sample was designated for a separate sample data group (SDG). Samples were
submitted for determination of particle-size distribution, bulk density and moisture content. The
sample numbers received were B17RY4 and B183N3.

Please see Appendix A, Sample Number Cross Reference List; Appendix B, Analysis Results;
and Appendix C, Chain-of-Custody/Sample Receipt Records.

“| certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in

this hardcopy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.”

Reviewed and Approved:

GALAL

U KIXIRINE
Ralph Cole @EHW
Laboratory Manager, Geotechnical Services

JUN 21 2004
EDMC

00H0001
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January 19, 2004 Shaw Geotechnical
Steven Trent

Fluor Hanford, Inc. Laboratory
Shaw Project Name: Eberline Hanford i

Shaw Project No. 100846.04000000 Oak Rldge TN
SAF No. F03-025 865/482-6497

SDG No. H2478

Il Analytical Results/Methodology

REFERENCES: United States Army Corps of Engineers (USACE), Engineer Manual 1110-2-
1906, Laboratory Soils Testing, appendix Il, 1970; United States Environmental Protection
Agency, SW846, Test Methods for Examining Solid Waste, Physical/Chemical Methods, 3rd
ed., Nov 1986 (EPA SW-846). Annual Book of ASTM Standards, Section 4, Construction,
Volume 04.08, Soil and Rock (I), and Volume 04.09, Soil and Rock (ll), 2003. Shaw
Environmental and infrastructure, Standard Operating Procedures.

Particle-Size Distribution of SOIlS .........cciveeeireenieririiicrreeeeeerereseereeereeennnns ASTM D 422
Moisture Content of SOil AN ROCK.......ccuvuiieeirieereeireeeeieeeeererenerennesennens ASTM D 2216
BUIK DENSItY....cccccereereeiiiiiieiiineeeeeeesseceneescssssseeeeeeesseeessesnnnsenenesessssssssnnnnns ASTM D 2937

USCAE 1110-2-0906

I1l. Quality Control

Quality control checks such as duplicates and spikes (QC samples), are not normally applicable
to geotechnical testing. This is due largely to the inability of obtaining samples with known
characteristics, the heterogenous nature of the samples, and quality control procedures built-in
to the analytical method.

QC measures to ensure accuracy and precision of test results include the following:

e 100% verification of all numerical results - raw data entries, transcriptions and
calculations entered by lab technicians are checked, recalculated and verified. Most
data calculations are performed by computer programs.

o Data validation through test reasonableness - summaries of all test results for individual
reports are reviewed to determine the overall reasonableness of data and to determine
the presence of any data that may be considered outliers.

¢ Quality control procedures are built into most standardized geotechnical procedures. For
example, liquid limit and plastic limit analyses call for re-analyses and specify
acceptance criteria.

¢ Routine instrument calibration - instruments, gauges and equipment used in testing are
calibrated on a routine basis. All instrument calibration follows ASTM or manufacturer
guidelines.

00NH002
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January 19, 2004 Shaw Geotechnical
Steven Trent

Fluor Hanford, Inc. Laboratory
Shaw Project Name: Eberline Hanford i

Shaw Project No. 100846.04000000 Oak Rldge TN
SAF No. F03-025 865[482_6497

SDG No. H2478

e Maintenance of all past calibration records - calibration records and certification
documents of all instruments, gauges and equipment are updated routinely and
maintained in the Quality Control Coordinators Quality/Operations files.

e Certified and trained personnel - all technicians are certified by the National Institute
for Certification of Engineering Technicians (NICET) in geotechnical soil testing, and
are trained in the application of standard laboratory procedures for geotechnical
analyses as well as the quality assurance measures implemented by Shaw.

¢ Quantitative analyses frequently used in geotechnical/physical testing programs do
not use QC tools common to wet chemistry or radiochemistry laboratories. Measures
not employed in the analysis of samples reported in this report include: laboratory
control samples (LCS), blanks, matrix spikes (MS), duplicate analyses, dilutions,
digestions, correction factors, surrogate sample analyses, detection limit
determinations, control charts, and/or tentatively identified compounds (TICs).

IV.Data Qualification

Two moisture content results are reported. One data page reports the moisture content of a
sample aliquot submitted for “moisture content” determination. The second moisture result is
reported on the grainsize and density report sheets, and was determined using excess material
from those test specimens.

The bulk density test method requested was ASTM D 2937, Density of Soil In-Place by the
Drive-Cylinder Method. This method covers field procedures used to procure undisturbed, near-
surface soil samples, as well as analysis for bulk density. The data results presented here
were derived form laboratory tests performed on client-supplied core (tube) samples. Shaw
Environmental was not involved in sampling activities.



Appendix A
Sample Cross-Reference List
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January 19, 2004 Shaw Geotechnical
Steven Trent

Fluor Hanford, Inc. Laboratory
Shaw Project Name: Eberline Hanford i

Shaw Project No. 100846.04000000 Oak Rldge TN
SAF No. F03-025 865/482-6497

SDG No. H2478

SAMPLE NUMBER CROSS-REFERENCE LIST

LAB SAMPLE NO. CLIENT SAMPLE NO. MATRIX

BOGEBITI...... coonnieveencsvnneressonnsesasss BITRNAC........ 50t i giinenegoonerenenasessasth Soil

0006005
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January 18, 2004 | Shaw Geotechnical

B Padias, | | Laboratory -
Shaw Project No. 100846.04000000 Oak Ridge TN-
D6 No. 2478 M. 865/482-6497.

[

[ MOISTURE CONTENT ]

PROJECT NAME PROJECT NUMBER

Eberline - Hanford _ 100846.04000000
AB RE. % | MO RE , % OLID
P O AMP O A D 6 846 846
BC0253 B17RY4 2.9 29 97.1

ASTM D 2216 results are based on dry sample weight.
SW846 resuits are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.

0000007
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January 19, 2004 Shaw Geotechnical

Fluor Hanford,ine. Laboratory

B v Oak Ridge TN
- SDG No. H2478°

SAF No. F03.025 _ 865[482-6497

BULK DENSITY/DRY DENSITY
EM-1110-2-1906, APPENDIX Ii

PROJECT NAME: . PROJECT NUMBER:
Eberline - Hanford 100846.04000000

LAB CLIENT AVERAGE AVERAGE WET MOISTURE BULK DRY
SAMPLE SAMPLE LENGTH, DIAMETER, WEIGHT, CONTENT, DENSITY, DENSITY,

NUMBER NUMBER inches inches grams % pcf pcf
BC0253 B17RY4 2119.42

Moisture content palculated by ASTM D 2216 based on sample dry weight.
Bulk density is the weight of wet sample divided by the volume of the wet sample (as-recelved).
Dry density is the weight of the dry sample solids divided by the volume of the original sample.

DOOuN08
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January 19, 2004 Shaw Geotechnical -
Steven Trent ~ . v
Flor Hanford, Inc.” . : Laboratory
Shaw Project Name: Eberline Hanford - : H .
 Shaw Project No. 100846.04000000 . 7 Oak Rldge4TN_, |
. SAF No. F03-025 ’ ' &
* - SDG No. H2478 cwadr 3 -8-6»5-!482 6 . 97 .
PARTICLE-SIZE ANALYSI
ASTM D 422
Project Name  Eberline - Hanford _Client Sample No. B17RY4 -
Project No. 100846.04000000 Lab Sample No. BC0253
Specific Gravity = 2.65 Moisture Content = 2.8%
assumed for calculations based on dry sampie welght
SIEVE ANALYSIS
r=Sieve Diameter| Percent Sieve |Diameter| Percent
c No. | mm Finer No. mm Finer
e e ————
(0] 3" 75.000 -100.0% F #20 0.850 . 99.0%
A 1587 37.500 100.0% - | #40 0.425 65.9%
g 0.75" | 19.000 | 100.0% ’; #60 | 0250 | 39.2%
E 0.375" 9.500 100.0% #100 0.149 26.9%
#4 4.760 100.0% #140 0.106 20.6%"
#10 2,000 | 100.0% #200 | 0.075 | 15.8%
HYDROMETER ANALYSIS
—=
Diameter Percent
mm Finer
H
Y
D 0.04922 12.3%
R 0.03533 10.0%
o 0.02264 8.2%
M 0.01323 6.4%. °
$ 0.00942 5.0%
= 0.00671 4.1%
R 0.00438 2.7%
0.00293 2.3%
0.00137 1.8%
0.0% Gravel 84.2% Sand 15.8% Silt/Clay

0006009
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eaary 18, 2004 - Shaw Geotechnical.
Steven Trent . |
Flor Henforg e, Laboratory
aw Project Name: Eberline Hanford i
Shaw Project No. 100846.04000000 - Oak Ridge T.N
SAF No, F03025 L L - 865/482-6497
SDG No. H2478 | i pheiid st g g ede © PSS S ST
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CLIENT SAMPLE NO.: B17RY4 LAB SAMPLE NO.: BC0253
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0 c
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GLULOUY

XMT_r2|30fe3

FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-025-017 {Pess L of |
. ; g AT Y .
(Collector Compnny Contact Telephone No. Profect Coardinator d
Pope/Plister/Hughes _TRENT, STEVE 373-5689 TRENT, SJ Price Code BN';# Data Tumg‘m;;/‘ 2
Projtd D”‘g“'uon Sampllng Location SAF No. Air Quality mt-_l p -
200-LW-1/LW-2 Characterization - Sofl 216-B-58 #2 (97.5-100 FT) F03-025 A 2] 3 Days
Ice Chest No. Fiel book No. COA Method of Shipment I '
; ]1} ' Z - QZ '@g‘ % i) D20 | 119143ES10 FEDERAL EXPRESS e .
Shipped To e Offsite Property No. s Bill of Lading/Ale Bill No.
~_Shaw Group e DS i B A . I o
POSSIBLE SAMPLE HAZARDS/REMARKS - . 5
/‘" Tb B - None Nona e i
) ]') l Preservation A
ZM' oafﬁh UL’ I ‘ L ) ’bb Type of Contalner Moisture Liner ."‘5
Special Handling and/or Storage e R‘”‘:’“"‘ ' ”
No. of Container(s) .
Volume 2000l 1000mL
Moisture Particle Slze
i
SAMPLE ANALYSIS i
D2917
SampleNo. . Matrix ¢ Sample Date Sample Time %
B17RY4 - -
17R SoiL g ’ "t BC 0253
CHAIN OF POSSESSION Sigw/Print Names SPECIAL INSTRUCTIONS : . A Matrix *
L T - b The laboratory is 1 within 24 hours of sample receipt. The laboratory & to report kerosene
mql:l'sm 2 Rpmoved Frone - g \”. cewe:l - ln. < : tefl'umal'u rmese Wofy :m:\:h“: yuwmi-w D anluly:is. ‘Sce SAF COC Comments for bolding time issue§: :;::mam
: ' - ) SO=Sohd
elinguished By/Removed F ’ De 145~ [Received By/Stgred In te/Time &> N ies
- / it 3 - 7 (% o 0=0H
elinquished D!t me & eceivid By/Stored In Date/Time 2 ' _ :;f;_‘“m
y /:,—é/ g)‘& v . { DD Ligsids
e wovﬂd From Date/Time lR“Ziyfsw In : Date/Time o ‘ bt
‘ , P 23143 (©6D i T
Ralinguislied By/Removed From Cgr ime " |Regeived By/Stored [n Date/Time B - X=Qaluy
re 12 308 e W saritL /S04/9900 ¥
[Relinquished By/Removed From Dare/Time Received By/Stored fn Date/Tine Bl
LABORATORY | Received By Title l?atefrf\c .
SECTION o forskey  sppo E+T SR LA BTECH- L gy
FINAL SAMPLE | Disposal Method : Disposed By - DatéfTime
DISPOSITION ?

A-8003-618(03/03)

s ahimes e



* PAGE 1 : Eberline Srvces CBAIN OF CUSTODY

RCVD: 12/31/03 DUE: 01721704k

31 /803 11:28:05

TESTS

ORD # §3-12-193
MORK ID: SAF# FO3-025 SDE K2478
~ KEEP: 01/20/05 ' DISP:'S -

| piLsPOS . E331s 53335 3

% SHAW-LAB o
8 z.hg:xﬂz:-c:--sn:e====_s-u::n:a-::-_-:::::qvwﬂr-#aﬁ“gnm::==n-\¥litnl
RELEASED BY . DAIE TRANSFERRED 10 DATE RECEIVED BY DATE

r,\

T— ,;‘ 3%

—Skaln) 123k

Qéézéé%ma—' [-5-04

o

It

0000013
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PAGE 1 Eberline Srvces PURCHASE ORDER # R3-12-193-Su-su

COMNTRACY: PO# RSH-SOW-93-0003 12[31[03 11'27 66
ORDER Eberline Services/Richmond . I‘bleE
“FROM Analytfical Services 70 Analytical Services
) %~$2030 Wright A — ) » . 2030 vright Avenue . 2
Y55 Richmond, CA  94804-0040 ' T Richmond. 6K T9480% 050" T ‘7/ L
ATTEN Purchasing ; ATTEN Purchaging - A f
PHONE 510-235-2633 x 2§% PHONE 510-235-2633 7auTHoR 126,
ORDER Shaw Geotechnical Laboratory Plea elephone our Sample Coptrgl Department immediately if
T0 1570 Bear ‘Creek Road an roblems are encountered in the recei or the analysis of
Dak Ridge, TH 37830 the samples listed below. '
ATTEN Ralph R. Cole This Purchase Order authorizes Shaw to perform all work
listed on the enclosed €OC teratione to work reguested can
only be made by Eberline Services or the appropriate Hanfo
client.
FRACTION TEST DESCRIPTION UNITS DUE DATE COST
01A E331S D422 Particle sfze-Dry Sve Please Advise 01/21/04 0.00
E333s 02216 Moisture Content Please Advise 01/21/04 0.00
TOTAL CHARGE MOV TO EXCEED ____ $0.00

0000614



PAGE 1 _ Eberl1ne Srvces WORK SHEET ORD # R3-12-193°

CLIENT: VES_HANFORD - CON: KCJ sDa ((9&(9_05 CAT: ENVASW RCVD: 12731703 DUE: 01/21/04
PROJ: WHC_FLR - - - 12730003 N 2753 _ STAT: TRANSAITTED 12/31/03
DASH . SANPLE IDERTIFICATION STORED DEPT__START DUE BY TESTS, ERACTIONS./
. 0fA-s B17RY4 _ SHAW-LAB EN 12/31 12/31 | DISPOS
SRR e T e, \-...-,,.—-.;..r_..,.,,;, ST R SENENERSIENARERSENENANENNNNRNERES - ¢
S ' AR S it |74y E 4 ak

ACESTOSCEEEBREESS==D _::-. EBESEEEEEEEE= ====Iﬂ- ‘.‘H-g"!='===3l====kh-ﬂ-.I===83=====.-' .‘EI.---...G-"ZH_ ==

0000615
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12/30/2009 13:09 FAX 373397¢ FLUOK HANFUNKU® @uutyuue
PARTS AND TOOLS RETURN.(PTR) FORM
PROJECT HANFORD, 2355 STEVENS DR., RICHLAND WA 99352
Source of Material PTRNo. |
| MR No. N/A PONo. NUA . .. . . .. |Buyer N/A 14937,.....
Ral No. N/A m N/A ‘Idgphgm N/A
PCadlogNo. /A Ofher N/A
Date F.0.B. Shipment Aulhorzed by. Total Pleces
12/30/03 Print Name: M. R, BAECHLER 1
ShipTo; EBE INE SERVICES For Accournt ot Fluoxr Hanford, Ine.
203 WRIGHT AVENUE 2355 Stevens Drive
RIC OND, CR 94804 Richland, WA 99352
w MEL SA HANNION
RANo: N/A
peine  |auant UM Description (Catalog ID No., Sarial No,, Gov. Tag No.) Unit Price: Value
1 1 EA |Environmental Samples Packaged in Poly Cooler with N/A N/A
Packing Peanuts
COOLER § GPP-03-027
SAF # F03-020/F03-025
. . |AIR BILL ¥ 2Q/) oo% 1376
41 1B
'REASONFOR| PMENT: (Chack ona) MISCELLANEOUS:
3 credit- Rel 1 for Credit (Maney Only) « Qty Receint Required O Cradi - ContractiP-Card/Non-Passport PO
[J Replace -F  im for Reptacement and/or Repalr - Qty Racalpt Required [0 core Charge - Retum for Credit of Deposit
CJ inventory - tum w PHMC Inventory D Repair
UJ Over-Retu  Jver Shipment (No RecelptNot 3 Cradi) [ ship Supplter Owned Matertals, Containers, Samples, efc.
' O Snip WasteMstartal for Disposal
tion of Purchase Ordar, Contract, or PHMC ; i
‘gaqulreeg o e R o, GO ract, or PHMC. (X *ship Govt Owned Msterials, Containers, Samples. ele.
Ro:uela ne. O omwer
HazardousMatt I [] ves® [X) No| TEP Inepaction (eq'd): [] ves [X] No | Certhied Frae of Conamination: [ ves [ No
RadicectiveMal st [] ves~ [X] No | include sppropriate shipping document. Certifier's Name/Date ' '
Red_ContolSu ¥: D Yes [ No Rad'oactive Malar!al Is also hazardous, v
i Current Locaton: Date Avalabie to Ship: |
Custodlan; M.~ __BAECHLER MO-026/300 AREA - 14£304%a
Telaphone: 52 -0638 puNN016
flem | %Cosi SostCenter| CACN | CQA | Shipeing i5eperiment
ALL | 30 M4P0O |119142 |ES20
ALY | 70 M4P0O0 [119143 | ES20 |Rouing —-&DEX ,44'?( By :
BIL No. ' Dan shipped ___JR 3D J
sl wr OSD&D No.
Fr Collect - | Shipping Nolica No.
Acct No Recelpt No.

BRANA_CAL 1ALN2




SHAV\/

RICHMOND, CA LABORATORY

EBERLINE SAMPLE RECEIPT CHECKLIST
; ERVICES .

- -

CoC No. EO% —OD\S 0 g ) : .
Container I. D NO&RE ,Eo_é':__‘_____oléaﬁequested TAT {Days} ;2 l ;; 0. Received -Yes [ INol )

s
; . INSPECTION
1. Custody asals on shipping container intast? Yes [‘/J/' Nol 1 N/A T 1
2. Custody sssls on shipping contsiner deted & signed? Yes [LF+— No[ 1 NAT )
3. Custody ssals o0 umr;le tontalnars Intact? Yes [_2 No [ | N/AL ]
4, Custody seals on sample contalners datsd & signed? Yas | L3~ Nel T N/AL ]
B Packing material Is: - ' Wetl ] Dry | ],J,-'
8. Number of sampies in shipplng contalner: ___L_ . . E
o Numbar of containers-per sample: & (Or see CoC _ - ) :
8. Samples are in correct contalner - Yes (L1 Nol 3}
-9, Peperwork agrees with samples? Yes { IJ/ Nef{ )
10. Samples have:  Taps [L)/Hezard labels'] ] Rad labels [ -] Appropnato sample lebels | L3~
11. Samples are: in good coendition { H/ akinu [ ] Broken Contalner[ ] Missing [ ) .
12. SBUiiJfBS sre: Preserved [ ] ‘Not preserved [ Preservative
13. Describe any anomialies:
14, Was P.M. no iOf any anomalies? _ Yes [ ] Nol ] Dsate .
16, Received by : (9‘ Date: _M Tima: 2 ( 60 {_)
Customer Semple_ _ Customsr Sampls
" No. cpm mR/br wipe No. . cpm mR/hr wipe
o Zu0-
- [
. 0000077
lon Chamber Ser. No. Calibration date
Alpha Mster Ser. No. Calibrstion date
Beta/Gamma Meter Ser..No. . (O b 7—4»1 Callbration date 12 ..3 L_g;
. . —r

Form SCP-01.2, 06-04-03 ' > " "over 50 yesrs of quality nuclear services”

Client: . FLR X ‘ " Date/Time received [(JQ‘O." - \933 “ 93

e e . s

.__,,._~____1 s

o



EBERLINE SERVICES ANALYTICAL SERVICES Gnour
Richmond, CA Laboratory '

Radioactive Material Shipmént Rec_o‘rd page ] of}
Shipped to: _ A : 1y .
S DAW aGOTeCN WAL Tt 4R 0047 Date: \23102 . . g —
1830  ReaR Q) éew paAD Vie:  _Feh eX.
O R\DGe . 7o  BI53A Airbill #: _294% nox3 l?-?-?
' Rad Mat Licenss # .
Container description: !g;_;&;._SI Weight: 30
Sample Dose measurements: -
Sempls No. cpm mR/hr Sample No. cpm mR/hr Sampla No. | cpm ‘mR/Mhr
Difegy <40 |
Bix3N2 ¢
G/M survey: Detector # (Oélél ; .cpm 4-'{0 : Alpha survey: Detector # :cpm
lon chamber # — ;1 metet from surface, uR/hr: : surface, pR/hr: 3
Shipping Container Dosa Measurements .
G/M Survey: Detector t 0 6 26 l ; cpm = "{ O ; Alpha survey: Detector # ; cpm
fon Chamber # : 1 meter from suiface uRfhr ; surfacs uR/Mr .
Labeling requlred: FORM ;
_K None Normal .
— Rad. materiats, empty containsr, 49CFR 173.427
__ Limited quantity 43CFR173.421 " Special
_ Excepted Instruments & articles )
— Low Specific Activity : ‘Transport Index: - ____
— White §
— Yellow [t
—_ Yeltow i}
- ==
D # Radionuclide Activity Quantity Form Container
BIZR4Y |Gross B A3,000 234, |Sor | MeTaL CAy
T =
Wipe tests:

Location: alpha dpm/em? beta dpm/cm? coziﬂng !imaai E

fety Representative Date Technician

Form SCP-02.1, 05-03-02 _ : "50 years of quality nuclesr services”

:f‘vl



WSCF
ANALYTICAL RESULTS REPORT

Tu . BIFTOD{BIAW) gis!

Attention: Steve Trent Group #2  WSCF20031698
Project: : F03-025: F03-025 i
WSCF ' - -2 :
Sample # Client ID CAS# Test Performed . Matrix Method RQ  Result Unit DF " MDL Analyze Sample Recelve
" Radiochemlstry : =
'WO0300012245 Bf7708] "GPP TRENT 12687461  Gross sipha som, LA-608-421 U 0.600  pCyy 1.00 1.8 12/29/03 12/22/03 12/22/03
W030001224 ¥ B17fd5. aPp TRENT Ef.C Aphswrorpyic .| - sol LABOBA21 | ' 4 36 CpCvg 100 G 00. 1320403 12/3303 12172003
W030001224 BITTOS . OPP  TRENT 12667-47-2  Grossbate soiL LA-E0B-421 B40  pClg 1.00 19 12/23/03 12/22/03 12/22/03
¥ Woloootz4 BI7T05  oPP  TRENT.  ETE cememsrbylC’ ([ T SOR.  (A£0B431 . .4 BQ- ‘gGkg: T 1.00] - 0.0 124380 12/2203 1%32/03
q
fusilS _'

.

MDL=Minimum bdecﬂon Limit . u- Analyzed for but not detected abovd imitngipfre.
RQ=Result Qualifler ' g)

DF=Dllutlon Factor : L

¢ < Indicatas results that have NOT bean vaildated: 4 - Indicates mora than six quakifier symbols
Report WGPP/ver. | .
Ground Water Protection Program o ; : :Page 2

6T00000




